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1 Introduction
In legacy RAN4 meeting, some simulation assumption are agreed.
	RAN4 #92 meeting
Agreements:
· Use band n47 (5.9GHz) as the frequency carrier to define the RRM requirements for NR V2X
· The simulation for other frequency bands will depend on the conclusion of RF session
· For the evaluation of detection time, the maximum relative velocity is assumed to be 260km/h
· For evaluation, 15kHz/30kHz/60kHz will be considered.
· No need to define the requirements for all the SCS-es.



RAN1 also had some agreements for the synchronization signals design. RAN4 should start to discuss the evaluation the S-PSS/S-SSS detection time based on RAN1’s newest design.
	RAN1 #96bis meeting
Agreements:
· In NR V2X, S-SSB bandwidth is 11RBs. 
· PSBCH spans 11RBs.
· The S-SSB is designed following combination 1.
· Length-127 M-sequences for S-PSS and length-127 Gold sequences for S-SSS
· Two symbols are used for each of S-PSS and S-SSS, respectively.

RAN1 #97 meeting
Working assumption:
· For the NR SLSS, 
· Same sequence is used for both symbols of S-PSS
· Same sequence is used for both symbols of S-SSS
· S-PSS detection search window: 80ms and 160ms.
Agreements
· The following parameters are assumed for evaluation:
o    Power Difference for S-PSS and S-SSS symbols:
  Opt.1) MPR values: S-PSS = 0 dB, S-SSS = 3 dB;
  Opt.2) MPR values: S-PSS = 3 dB, S-SSS = 3 dB
  Opt.3) companies to report the assumed MPR values
o    Transient period is
  10us for FR1; 5us for FR2
  Waveform puncturing during the transient period
o    S-PSS detection search window: 80ms and 160ms
         At least for evaluation, one S-SSB transmission with at least the following periodicity:
o    160ms period at least for 15kHz SCS.
o  FFS other value(s)
RAN1 #98 meeting
Agreements:
· The number of NR V2X SSID is 672 with the combination of {2 S-PSS candidates * 336 S-SSS candidates}.
Agreements:
· NR S-SSB structure for NCP is as follows:
[image: ]
· For the case of ECP, the structure is the same as the above except that the number of PSBCH symbols after S-SSS is only 6
· 160ms is supported as the S-SSB periodicity for all SCS.
· The number of S-SSB transmissions within one S-SSB period is (pre)configurable
For FR1:
· For 15kHz SCS, {1, [2]}
· For 30kHz SCS, {1, 2, [4]}
· For 60kHz SCS, {1, 2, 4, [8]}
For FR2:
· For 60kHz SCS, {1, 2, 4, 8, 16, 32}
· For 120kHz SCS, {1, 2, 4, 8, 16, 32, 64}



In this paper, we propose the simulation assumption for S-PSS/S-SSS detection for SyncRef UE selection/reselection requirement. 
2 SideLink Search Simulation Assumption
The target NR V2X design is to re-use NR design as much as possible, such as numerology, CP-OFDM, PSS, SSS sequence, …, etc. Thus it’s better to update NR PSS/SSS simulation configuration to evaluate the sidelink S-PSS/S-SSS detection performance.
[bookmark: _Ref16184874]Proposal 1: NR V2X S-PSS/S-SSS detection simulation assumption should re-use NR PSS/SSS simulation assumption as much as possible. 
Table 1: Suggested SyncRef UE Parameters for S-PSS/S-SSS Detection
	Parameter
	Unit
	SyncRef UE 1
	SyncRef UE 2Note 1

	RF Channel number
	-
	Channel 1
	Channel 1

	Carrier frequency 
	
	FR1: 5.9GHz; 
	The same frequency as for SyncRef UE 1 is used

	Subcarrier spacing
	KHz
	15 kHz, 30 kHz, 60kHz for FR1;
	The same values as for SyncRef UE 1 are used

	RB Utilization
	%
	100
	100

	Shifted 1st S-SSS symbol location from 2nd S-PSS Note 4
	symbol
	0, 1 
	The same values as for SyncRef UE 1 are used

	Transient Period Note 4
	μs
	10 for FR1; waveform puncturing during the transient period, it applies for only 3dB power boosting of S-PSS
	The same values as for SyncRef UE 1 are used

	Power boosting for S-PSS Note 4
	dB
	0, 3; ‘0’ applies for 0 symbol shift of 1st S-SSS symbol from 2nd S-PSS
	The same values as for SyncRef UE 1 are used

	Power boosting for S-SSS
	dB
	0
	0

	Power boosting for Data and Control
	dB
	0
	0

	Data Modulation
	-
	QPSK
	QPSK

	CP Length
	-
	Normal
	Normal

	Number of transmitted S-SSB within one S-SSB period (K)
	-
	1 (baseline)

	1(baseline)


	S-SSB periodicity
	ms
	160
	160

	Relative Delay of 1st Path (synchronous)
	μs
	0
	CP/2

	Frequency Offset relative to UE frequency reference
	Hz
	0
	0

	Es/Noc for K=1
	dB
	6.4
	7.25; 6.25; 5.25
(SINR: 0dB;
2dB, 1dB) Note5


	Number of Tx antennas
	-
	1
	1

	PSS Sequence ID
	-
	To be stated by companies together with the results (examples shows in Table 3)
	To be stated by companies together with the results (examples shows in Table 3)

	SSS Sequence ID
	-
	To be stated by companies together with the results (examples shows in Table 3)
	To be stated by companies together with the results (examples shows in Table 3)

	SLSS resource (Note 2)
	-
	Resource ‘A’
	Resource ‘A’

	Propagation Condition
	-
	AWGN,
TDL- C with 30ns, 1400Hz,
TDL- C with 100ns, 300Hz
TDL- C with 10ns, 1400Hz,
TDL- C with 100ns, 150Hz Note6

	Ioc Model Note3
	-
	AWGN noise

	Note 1: SyncRef UE 2 has the higher priority than SyncRef UE 1.
Note 2: SLSS resources corresponding to sync-OffsetIndicator1 , sync-OffsetIndicator2 and sync-OffsetIndicator3, respectively. The two resources are labelled here as ‘A’, ‘B’ and ‘C’.
Note 3: Combination of {Shifted 1st S-SSS symbol location from 2nd S-PSS(symbol), Transient Period(μs), Power boosting for S-PSS(dB)} are {0,N/A,0}, {0,10,3} and {1,10,3}.
Note 4: The necessity and exact value of transient period will be decided in RAN4 RF session.
Note 5: Other Es/Noc levels are not precluded.
Note 6: Companies are encouraged to submit the simulation results based on the following propagation conditions.



Table 2: UE-specific Parameters for SLSS Detection
	Simulation parameters
	Comments/values

	Prior knowledge of SyncRef UE 1 by the UE
	Yes

	False detect criterion 
	At most 1% Note1 

	Performance criterion for comparison
	90th percentile acquisition time for “correct” syncRef UE detection of both S-PSS and S-SSS sequence IDs.

	Receive antennas
	2 (uncorrelated)

	[bookmark: _GoBack]Note 1: The companies are encouraged to provide their own definition for false detection rate in their simulation results.



[bookmark: _Ref182236287]Table 3: Example of SLSS ID Combinations that can be simulated
	Case #
	SyncRef UE 1 
	SyncRef UE 2
	Scenario

	1
	336+112
	112
	Synchronous 

	2
	336+224
	112
	Synchronous

	Note 1: Other SLSSL ID combinations and scenarios are not precluded.



3 SideLink S-RSRP Measurement Simulation Assumptions
Table 4: General parameters
	Simulation parameters
	Comments/values

	Carrier frequency for SyncRef UE 1 and SyncRef UE 2
	5.9 GHz

	System bandwidth
	10 MHz

	Prior knowledge of SyncRef UE 1 and SyncRef UE 2 by the UE
	No / Yes

	DRX
	No

	transmit antennas for S-SSB
	1 tx or single layer transmissions

	receive antennas
	2  rx

	Data and control channel subcarrier spacing
	The same as SS block subcarrier spacing

	Measurement period 
	160ms; 
[other number of samples may also be studied upon a need]

	S-SSB configuration in SyncRef UE1 and SyncRef UE2:

	· Subcarrier spacing
	15 kHz; 30 kHz; 60kHz

	· S-SSB periodicity
	160 ms

	· Number of transmit antenna ports
	1 (the same port for S-SSS, S-PSS, S-PBCH)

	· S-SSB BW
	127 subcarriers for SS



Table 5: UE-specific parameters
	Parameter
	Unit
	SyncRef UE 1
	SyncRef UE 2 Note 1

	NR V2X RF Channel number
	-
	Channel 1
	Channel 1

	(S-PSS, S-SSS) sequences
	-
	To be indicated by companies(examples shows in Table 3)
	To be indicated by companies(examples shows in Table 3)

	SLSS resource (Note 2)
	-
	Resource ‘A’
	Resource ‘A’

	PSBCH and DMRS power offset with respect to S-SSS
	dB
	0
	0

	RB Utilization
	%
	100
	100

	Slot length
	-
	14 symbols
	14 symbols

	CP Length
	-
	Normal
	Normal

	Frequency Offset relative to UE frequency reference
	Hz
	0
	0

	Relative Delay of 1st Path (synchronous)
	µs
	0
	CP/2

	SNR 
	dB
	6 dB

	1 dB

	Es/Iot (calculated from SNR)
	dB
	N/A
	-5.97 dB

	Propagation conditions
	-
	AWGN, 
TDL- C with 30ns, 1400Hz, 
TDL- C with 100ns, 300Hz,
TDL- C with 10ns, 1400Hz,
TDL- C with 100ns, 150Hz Note3

	Note 1: SyncRef UE 2 has the higher priority than SyncRef UE 1.
Note 2: SLSS resources corresponding to sync-OffsetIndicator1 , sync-OffsetIndicator2 and sync-OffsetIndicator3, respectively. The two resources are labelled here as ‘A’, ‘B’ and ‘C’.
Note 3: Companies are encouraged to submit the simulation results based on the following propagation conditions.



Table 6: Example SLSS ID Combinations that can be simulated
	Case #
	SyncRef UE 1 
	SyncRef UE 2
	Scenario

	1
	(336+224)
	112
	Synchronous

	Note 1: Other SLSSL ID combinations and scenarios are not precluded.



Performance Metrics
For different estimation time periods, the CDF curves (including the 95% and 5% CDF points) for delta measurement and 90th %-iles RSRP based on single S-SSS sequence are to be provided for (without RF impairment margin):
· Delta measurement   = (estimated measurement – ideal measurement) 	[dB];
· Delta SLSS quality based on N SS block measurements which are L1 filtered but not L3 filtered = (estimated - ideal) [dB].
Ideal measurement is defined as the true value assuming perfect channel estimation using the same sampling rate and sampling occasions as used in the measured S-RSRP evaluation.
4 Time Plan
It is proposed that initial simulation results based on the assumptions above are provided in RAN4#93.
[bookmark: _Ref20057818]Proposal 2: RAN4 to agree on Tables 1, 2, 3 as the simulation assumption for synchronization alignment in RAN4#93 meeting.
[bookmark: _Ref22160118]Proposal 3: RAN4 to agree on Tables 4, 5, 6 as the simulation assumption for S-RSRP measurement alignment in RAN4#93 meeting.

5 Summary
In this paper, we give the simulation assumption for RAN4 spec. synchronization based on RAN1’s NR V2X design.
Proposal 1: NR V2X S-PSS/S-SSS detection simulation assumption should re-use NR PSS/SSS simulation assumption as much as possible.
Proposal 2: RAN4 to agree on Tables 1, 2, 3 as the simulation assumption for synchronization alignment in RAN4#93 meeting.
Proposal 3: RAN4 to agree on Tables 4, 5, 6 as the simulation assumption for S-RSRP measurement alignment in RAN4#93 meeting.
image1.png
PSBCH

PSBCH

PSBCH

PSBCH

PSBCH

PSBCH

PSBCH

PSBCH

PSBCH

GAP





